E 



merging Diseases 

Problems 



[ED 

ni 



PROLO GUE 



Medical science has made tremendous advances against 
the scourges of infectious disease. Early in the twentieth century, predictions were com- 
monly made that infectious diseases would soon be relegated to science history as public 
health measures and technology seemed to eliminate the problems globally. 

These predictions, however, have not come true. Infectious diseases remain the major 
cause of death worldwide and a leading cause of illness and death in the United 
States. Since the early 1970s, appearances of diseases with symptoms never before 
described and diseases once thought vanquished have been routinely reported 
worldwide. Newly identified pathogens and their associated diseases have included 
the human immunodeficiency virus (HIV) which leads to AIDS, Legionnaires' Disease, 
hantavirus, Lyme Disease, hepatitis C virus, and toxic shock syndrome. Reemerging 
diseases (that is, diseases once thought under control but making a comeback on the 
public health scene) include tuberculosis, malaria, cholera, pneumococcal diseases, 
salmonellosis, and staphylococcal infections. 



Figure 9. 1 

Examples of outbreaks of emerging 
diseases worldwide 




What are the origins of so-called new diseases that are reported in the news with 
increasing regularity? Are they really new diseases caused by new pathogens, or 
does a new set of circumstances enable a disease to appear in the population? 
Why are some diseases, once thought to have been conquered by modern medi- 
cine, reappearing in new, more virulent forms? 

In this learning experience, you will begin a long-term researcn project in which 
you will investigate, in depth, the circumstances, biological and social, which can 
result in the emergence or reemergence of a disease. 




Some of the diseases that have emerged and the social changes that 
enabled them to spread to new places are described below. 

• AIDS is thought to have originated when a virus was trasmitted 
from African wild monkeys to humans by an as yet unknown mode 
of transmission. 

• Lyme Disease is transferred from deer ticks to humans as the result 
of increased human contact with deer in suburban areas. 

| • Dengue fever was unknown in the United States until the virus's 

mosquito vector was transported accidentally from Asia in shiploads 
of tires filled with rainwater. 

• In the 1960s, the Peace Corps set up pumps in many villages in 
Africa to bring water. These pumps also brought malaria by creating 
new breeding grounds (puddles of standing water) for the mosquito 
vector of the parasite. 

j 

• The building of the Aswan Dam in Egypt brought water for agricul- 
ture, but also brought epidemics of yellow fever, a viral disease, and 
schistosomiasis, a parasitic disease. 

• Outbreaks of cholera continue to occur as people crowd into cities 
to find jobs or into refugee encampments to escape the ravages 
of war. 

A change in either the virus itself or the vector which carries it 
may result in the emergence of a new disease or the reemergence of a 
j known one such as the following examples. 

! • Canine parvovirus, which appeared in dogs in 1978 and causes life- 
threatening distemper, seems to have originated from a mutation in 
the feline parvovirus that enabled the virus to infect a new host. 
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• When first identified hantavirus caused kidney infections. A change 
in a viral protein appears to have altered the tissue specificity of the 
virus, resulting in a severe, often deadly, lung disease. 

• Tuberculosis, gonorrhea, and staphylococcal infections, once 
considered almost vanquished, have increased because of the mis- 
use of antibiotics and the development of drug-resistant strains of 
the bacteria. 

• Misuse of insecticides also has resulted in the resurgence of dis- 
ease; the development of insecticide resistance in the mosquito has 
resulted in the reappearance of malaria, once almost nonexistent in 
regions where insecticides were used. 

Recent discoveries have begun to implicate infectious agents as 
the cause of diseases previously considered noninfectious, including: 

• Bacteria of the species Helicobacter pylori have been well estab- 
lished as the causative agent of peptic ulcer disease. 

• Human papillomavirus, which can be transmitted during sexual 
activity, is associated with cervical cancer in women. 

• Hepatitis C virus is now considered the leading cause of chronic 
liver disease, cirrhosis of the liver, and has been associated with 
liver cancer. 

• The sexually transmitted Chlamydia trachomatis bacteria have long 
been implicated in infertility, and another strain of Chlamydia has 
recently been associated with coronary artery disease. 

• The infection in utero of a fetus by Toxoplasma gondii, a parasite, 
has been shown to cause congenital mental retardation. 



Emerging Diseases 



INTRODUCTION 



In this module, you are exploring 
the nature of infectious diseases and the agents which cause them. In this 
long-term research project, you will need to apply the concepts from the 
module in order to understand the factors involved in the emergence or 
reemergence of a disease. At the end of the module you will present the 
findings of your research to the rest of the class as a public health policy 
that you have developed for creating strategies to reduce the risk of 
future outbreaks of this disease. 

In preparation for the final presentation, you will be working in 
groups of four. Each group will be responsible for developing expertise 
about an emerging infectious disease. At this point you may not have all 
the background to address some of the issues. Some of this background 
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will be acquired in the remainder of the module and some you will 
acquire through your own research. 



^ TASK 

Work as a group, assigning responsibilities for efficiency. (However, all 
members of the group are responsible for knowing how to carry out each 
step and for knowing the information and group recommendations.) 

1 . Select the disease your group wishes to research, either from the list 
in the reading "Emerging and Reemerging Diseases" which begins on 
page 99 or another emerging or reemerging disease of your choice. 

2. Gather resources on the epidemiology, environmental and social 
factors, and biological data of your diseases from the library, 
Internet, public health policy groups, local health professionals, and 
national organizations such as the Centers for Disease Control and 
Prevention (CDC) and the National Institutes of Allergies and 
Disease. When conducting research, look for information that will 
help you respond to the questions that follow. 

• EPIDEMIOLOGY 

- When and where was this disease first recognized? 

- Why is this disease considered emerging or reemerging? 

- How many documented outbreaks have there been? 

- What are the mortality rates? (How many individuals have 
died?) 

- What are the morbidity rates? (How many individuals were 
made ill?) 

- What population has been affected by this disease? 

- What characteristics (habits, travel, work, relationships, gender, 
cultural practices, etc.) did this population share that may have 
contributed to the outbreak? 

- What methods were used to trace the outbreak? 

- Who has done the research? What is the story behind their 
research and investigation into the outbreak? 

• ENVIRONMENTAL AND SOCIAL FACTORS 

- In what kind of environment did the pathogen first cause illness? 

- Describe the communities which have been affected. Did any 
social customs, economic factors, or political difficulties occur 
or change which might have provided the pathogen with a new 
host or might have facilitated the spread of the disease? If so, 
explain what happened and how these factors created an oppor- 
tunity for the pathogen. 

- Did any changes occur in medical practices (such as changes in 
drug use, new procedures, loss of health care facilities, reduc- 
tion in prevention programs)? 
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- Did any changes occur in the local or global environment (such 
as deforestation, reforestation, drought, famine, global warm- 
ing) which might have caused new opportunities for the 
host/pathogen contact? If so, explain what happened and how 
these factors created an opportunity for the pathogen. 

• BIOLOGICAL DATA 

- Describe the mode of transmission of the disease. How was this 
determined? 

- What is the nature (virus, bacteria, parasite) of the causative 
agent? How was this determined? 

- Describe what is known about the biology of the pathogen. 
Where in the host does it grow? What requirements does it 
have to maintain its own life functions? How does it affect the 
host's ability to maintain its life functions? Which biological 
functions in the host does the pathogen disrupt? 

- What characteristics of this pathogen enabled it to enter a new 
host? 

- What kind of immune response does this organism provoke in 
its host? 

- What are the symptoms it produces? What is the biological 
basis of these symptoms? 

- Is it related to other familiar or unfamiliar pathogens? Did any 
changes occur in the pathogen (such as changes in virulence, 
development of drug resistance, changes in tissue or host speci- 
ficity) to cause this new or reemerging disease? If so, describe 
these changes and how they contributed to the appearance of 
this disease. 

Because not everything is known or understood about these infec- 
tious agents yet, you may not find the answers to all of these ques- 
tions. If this is the case for your disease, explain in your presentation 
that certain data is unavailable, or has not yet been ascertained by 
the experts. Be aware that information about diseases and their 
agents changes continually, and today's "facts" are sometimes 
tomorrow's fiction due to new findings and discoveries in research. 
3. Develop a public health policy. 

Once you have gathered your resources and information in the areas 
described above, you will be responsible for designing a public 
health policy which proposes strategies for reducing the risk of 
future outbreaks. This policy must consist of strategies that are real- 
istic and take into account the context of local social conditions in 
which they are to be carried out, the living conditions, the economic 
status of the area, the political situation, and any changes which are 
occurring in the area. So, for example, do not propose a high-cost 



Learning Experience 9 Emerging Diseases, Emerging Problems 



solution to problems in a desperately poor developing nation. Do 
not try to change centuries-old social customs and habits. Do gain a 
perspective of the culture and economic situation in which this dis- 
ease is occurring. 

Your policy should include the following: 

- a brief description of the disease; its epidemiology, the nature 
of the causative agent, the events which led to the outbreak in 
the area; 

- strategies for reducing the occurrence of this disease (such as 
developing programs for education in behaviors to reduce risk, 
implementing changes in sanitation infrastructure, expanding 
health care and public health services, developing vaccines or 
drugs, and developing programs to determine risks involved in 
certain environmental development programs). Include an 
explanation of why these strategies would be effective. 

- methods for identifying and containing future outbreaks should 
they occur (surveillance systems for the early detection, track- 
ing and control of the disease). 

Prepare your presentation. 

The final presentation, which should last about 10 minutes, should 
include: 

- appropriate information and background materials on your 
disease; 

- a description of your public health policy, the rationale behind 
it, and an explanation of how it takes into account the specific 
social and economic conditions of the community in which the 
disease occurs. 

- Visual aids which help facilitate your presentation. 

The presentation will take place at the end of the module. At the 
close of each presentation, the teacher will ask follow-up questions, 
and then the class will discuss your public health policy proposal. 
Altogether, the presentation and follow-up discussion should take 
about 20 minutes. 

Compare the emergence of different diseases. 

As you listen to other presentations, take notes on the following: 

- common themes that have been observed about emerging 
diseases; 

- how the problem of infectious diseases should be addressed in 
making public policy; 

- what strategies could be put in place for anticipating the rise of 
new diseases. 

A discussion at the end of the presentations will address these 
questions. 
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EVALUATION 



Your final presentation will serve as an assessment. The presentations 
will be evaluated by your teacher and fellow students on the following 



- Have you gathered sufficient and appropriate information? 

- Have you reached logical conclusions about your emerging or 
reemerging disease based on the information and ideas you have 
gathered? 

- Does your presentation reflect insight and understanding of the rea- 
sons for emergence or reemergence of the disease? 

- Does your public policy proposal demonstrate knowledge about 
local conditions at the site of the outbreak? A thoughtful and feasi- 
ble response to those conditions? An understanding of the problems 
posed by the pathogen you have been studying? 

Is the presentation organized, clear, and effective? Does the presen- 
tation enable the audience to become engaged and interested in the 
topic? 

Are you able to respond concisely and clearly to questions from the 
audience? 

- Does your presentation demonstrate that each member of your 
group has been involved in the process of researching the informa- 
tion, defining the policy, and preparing the presentation? 



The following are some examples of diseases which have been classi- 
fied by the CDC as emerging or reemerging infectious diseases; that is, 
diseases that have shown increased occurrence in humans within the 
past two decades. With your group read through the list and choose a 
disease which you would like to investigate. Alternatively, your group 
may select a disease of your own choosing but you must confirm that 
this disease is considered an emerging or reemerging disease. 



Caused by the Human Immunodeficiency Virus (HIV), AIDS was first 
recognized as a new and distinct clinical disease in 1981. Initially iden- 
tified as a disease of homosexual men, AIDS has developed into an 
increasing threat to all populations. Transmitted by sexual contact or by 



criteria: 



Emerging and Reemerging 
Diseases 
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blood contact, it is estimated that more than 22 million persons are cur- 
rently infected with the virus with 8,000 new infections occurring every- 
day. Early infection with HIV shows no detectable symptoms, but its site 
of infection (white blood cells of the immune system) leaves infected 
individuals susceptible to a variety of rare and not-so-rare diseases. Since 
no cure or treatment is presently available, death is the inevitable out- 
come of infection. Death is generally caused by one of the diseases rather 
than directly by HTV. 



In 1976, a terrifying disease made its appearance in Zaire. Caused by 
the Ebola virus, this disease is characterized by massive internal bleed- 
ing and kills nine out of ten individuals infected. The disease reappeared 
in Zaire in 1995. Epidemics of this disease have resulted from transmis- 
sion by direct contact with infected individuals or laboratory monkeys. 
The most recent epidemic in Zaire was believed to be spread by the 
funeral practices of the people. Ebola virus spreads through the blood 
and replicates in many organs, causing extensive damage which results 
in bleeding, shock, and death. No specific cure or vaccine exists. 



LYME DISEASE 



First described as a disease during an outbreak in Lyme, Connecticut, 
in 1975, Lyme disease is caused by spirochete bacteria that are transmit- 
ted by a tick vector. The disease is becoming a major problem in many 
parts of the United States, particularly in suburban areas where deer 
and human populations are living in closer proximity. The symptoms of 
Lyme Disease include swelling around the infected area and flu-like 
symptoms which, left untreated, can develop into neurologic and cardiac 
problems. 



STFOOD SYNDROME) 



1 miE®®W/jM}& 

In 1993, children in the state of Washington were coming down with 
bloody diarrhea (hemorrhagic colitis). Subsequent reports of this disease 
have appeared in Minnesota, Massachusetts, and other states. The 
causative agent has been identified as Escherichia coli 0157:H7. 
Infection has most commonly been linked to eating undercooked beef 
such as hamburgers. Initially associated with foods served in fast-food 
restaurants, contaminated beef has begun to appear in supermarkets. The 
bacteria can also be transmitted through poor hygiene practices. 



TUBERCULOSIS 



Tuberculosis, also known as consumption and the great white plague, 
was one of the leading causes of death prior to the introduction of 
antibiotics in the 1940s. Between 1953 and 1984, the number of new 
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cases of tuberculosis, which is caused by rod-shaped bacteria, dropped 
from 84,000 to 22,000. Public health workers foresaw the end of tuber- 
culosis in the twenty-first century, but in 1985 the case rate began to 
increase at an alarming rate due to the appearance of multi-drug-resis- 
tant strains. Transmitted through droplets formed during coughing by 
infected individuals, the symptoms include fatigue, loss of weight and 
appetite, fever, and a persistent cough. If left untreated, death is com- 
mon. A vaccine known as BCG confers some protection but is not read- 
ily available in the United States. 

psnmzEHaizaBzaiHaiai 

Headlines such as "New Flesh-eating Bacteria Stalks Population" flashed 
across newspapers and tabloids in the early 1990s. Individuals who had 
suffered minor wounds or injuries were experiencing symptoms of 
severe invasive infections that were causing extensive damage to soft tis- 
sue and in many instances resulting in death. The infecting agent was 
identified as Streptococcus pyogenes, long known as the causative agent 
of a childhood disease, scarlet fever. Scarlet fever, which is characterized 
by a diffuse rash and fever, had been a common disease prior to the 
1950s, when it virtually disappeared, most likely due to the use of peni- 
cillin to treat sore throats which are also caused by S. pyogenes. 
However, in recent times this pathogen appears to have returned with a 
vengeance, appearing first as a skin or wound infection and then devel- 
oping into bloodstream infections sending the patient into shock. 

I7.Tf.UfJ 

Far from being a new disease, malaria has been known since antiquity. 
Caused by the parasitic protozoan Plasmodium, which is transported by 
a mosquito vector, malaria causes widespread disease and death in 
Africa and Asia. At various times in history, malaria was thought to be a 
conquered disease; eradication of the vector brought relief to the United 
States and many parts of Asia. But malaria is back. Misuse of antibi- 
otics and insecticides has resulted in drug-resistant strains of the para- 
site and insecticide-resistant mosquitoes. Malaria is on the rise and the 
arsenal with which to combat it has diminished. Approximately 300 
million of the world's people are afflicted with the disease, and each 
year between 1 to 1.5 million die, many of them children. Symptoms 
include fever, shivering, pain in the joints, and headache. 




Bovine Spongiform Encephalopathy (BSE) became a significant prob- 
lem in Great Britain in the early 1990s when this neurological disease 
began affecting significant numbers of cattle. An alarm was sounded in 
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the mid-1990s when several young men and women in Great Britain 
died of a rare, particularly in young people, neurological disease which 
affects the brain and spinal cord, causing sponge-like lesions. As these 
symptoms resembled those found in cattle infected with BSE, the ques- 
tion was raised as to whether the infectious agent (a somewhat mysteri- 
ous agent called a prion which appears to be made up entirely of pro- 
tein) could be transmitted by ingesting contaminated beef. The possibili- 
ty of such an epidemic raised a serious threat both to the health of beef- 
eating individuals and to the British economy, which is dependent on 
the export of beef. 



READING 



Behold the 





Despite all the technological and medical advances made in the twenti- 
eth century, today's physicians, policy-makers, and scientists sometimes 
find themselves in a position reminiscent of the one John Snow found 
himself in, back in 1854. In the last forty years, medical researchers and 
physicians have been confronted with unfamiliar, sometimes terrifying 
diseases. 

In the following article, David Satcher, director of the CDC in 
Atlanta, describes some of the lessons and challenges that emerging and 
reemerging diseases present. 
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death and disability from this 
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funis of this planet 
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All of this change has contributed to the rising threat of infectious dis- 
ease to the health, well-being, and perhaps even survival of the human 
population. Surprising as this threat may be, perhaps it is not unexpect- 
ed. Joshua Lederberg, winner of the Nobel prize in Medicine in 1958, 
made the following statement: 

/t is still not comprehended widely that AIDS is a natural, 
almost predictable, phenomenon. It is not going to be a 
unique event. Pandemics are not acts of God but are built into 
the ecological relations between virus [bacteria, parasite], ani- 
mal species, and the human species, and we had better under- 
stand that or we will rue it". 

Excerpted from J. Langone. 
"Emerging Viruses." Discover 
Magazine, December 1990. 



In this long-term project, you will have the opportunity to decide 
whether you agree with Dr. Lederberg's statement and what factors have 
come together to result in the emergence of the disease you are investi- 
gating. 




1. What do you think is meant by a "new or emerging disease"? 
Where might a "new disease" come from? 

2. Describe some of the biological, social, political, and economic 
issues that might be involved in the emergence or reemergence of a 
disease. 

3. Many social and economic endeavors have unintentionally resulted 
in the emergence of infectious diseases. For example, in the build- 
ing of the Aswan dam, an unforeseen result was that it also assisted 
in epidemics of yellow fever and schistosomiasis. What do you 
think of this trade-off between agricultural progress and disease 
occurring in an area? Do you need more information in order to 
decide? If so, what kind of information will help you? Do you think 
that projects such as the Aswan Dam should take into consideration 
the possibilities of infectious disease which might be brought on? 
Why or why not? What information might be needed to predict 
such an outbreak? 

4. What does Dr. Lederberg mean in saying we will "rue it" if we do 
not pay attention to the ecological relations between infectious 
agents, animals, and humans? Do you agree? Why or why not? 
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Extending ideas 



0 Chronic fatigue syndrome (CFS) is a disorder characterized by pro- 
found tiredness and weakness; patients with CFS become exhausted 
after mild physical exertion and are often unable to conduct the rou- 
tine tasks of life with fatigue. A difficult illness to diagnose since 
incapacitating fatigue is associated with a wide range of well- 
defined diseases, CFS was officially given disease status in 1988. 
Most often occurring in white women between the ages of 25 and 
45, the cause of the disease has not been determined. No evidence 
exists that CFS is communicable through person-to-person contact, 
or even that it is a communicable disease but several lines of 
research implicated the possible involvement of several well-charac- 
terized viruses. Research CFS, its clinical aspects and demographics 
and possible causes then decide whether you think it is an infectious 
disease. Support your decision with evidence from your research. 



Learning Experience 9 Emerging Diseases, Emerging Problems 



